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SPECIFICATION 

(54) [Title of the Invention] Digital Camera 
(57) [Abstract] 

[Object] To provide a digital camera capable of displaying 
the shutter speed before image capturing. 

[Solving means] When a shutter release button is pressed 
halfway down or more in step S103, the processing proceeds 
to step S104, and according to the signal corresponding to 
light obtained from a CCD, a control section determines an 
appropriate focus, and the shutter speed and lens aperture 
used to determine the exposure. The shutter speed is 
selected, for example, from 1/2 second, 1/30 second, 1/125 
second, and 1/750 second, the lens aperture is selected, for 
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example, from F 2.4 and F 8, and they are then set. In step 
S105, the shutter speed set in step S104 is superposed on 
the image of an object to be captured and displayed on an 
LCD. When the shutter release button is fully pressed in 
step S106, the processing proceeds to step S108, and image 
data is recorded. 

[Claims] 

[Claim 1] A digital camera characterized by comprising: 
an image-capturing section for converting light obtained 
from an object to be captured into image data; 
an image display section capable of displaying an image 
according to the image data; 

a control section for determining a lens aperture and a 
shutter speed according to the amount of light obtained from 
the object to be captured; and 

means for displaying the shutter speed on the image display 
section. 

[Claim 2] A digital camera according to Claim 1, 
characterized by comprising: 

image-capturing-start instructing means of which a first 
pressed-down position and a second pressed-down position can 
be detected by the control section; 
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means for displaying the shutter speed determined by the 
control section on the image display section when the image- 
capturing-start instructing means is at the first pressed- 
down position; and 

means for starting image capturing when the image-capturing- 
start instructing means is at the second pressed-down 
position. 

[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] The present invention 
relates to digital cameras which convert light obtained from 
objects to be captured into digital data and store the data. 
[0002] 

[Related art] Conventionally, digital cameras that convert 
light into an electric signal with the use of an optical 
sensor such as a CCD, convert the electric signal into 
digital data, and store the digital data in a storage medium 
such as a flash memory have been known. These digital 
cameras allow individuals to easily save image data and 
apply various manipulations by using a personal computer or 
the like, and in addition, allow them to output the image 
data to a printer to make photographs without developing 
film. Since the printing quality of printers has been 
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improved, high-quality photographs that are almost 
indistinguishable from silver halide photographs have been 
obtained. 

[0003] Some of such digital cameras are provided with 
functions for setting automatic focus (AF) and automatic 
exposure (AE) with the use of a control unit so that 
appropriate image capturing can be performed without 
complicated operations. The exposure is determined by the 
lens aperture and the shutter speed. 
[0004] 

[Problems to be Solved by the Invention] However, in the 
conventional digital cameras which perform automatic 
exposure setting, such as those 'described above, an 
appropriate aperture and shutter speed are determined 
according to information of the detected amount of light, 
only after the user presses the shutter release button. 
Therefore, the user cannot know the shutter speed used 
before taking an image. When image capturing at night or 
indoors, since the shutter speed becomes low, image- 
capturing failure is likely to occur due to hand-shaking. 
[0005] Even in almost the same image-capturing conditions, 
when the lens aperture is switched from a small value to a 
large value by the automatic exposure setting function, the 
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shutter speed is set to a very low value, and the user may 
obtain an unexpected image-capturing result. The present 
invention has been made to solve the above-described 
problems. An object of the present invention is to provide 
a digital camera which displays the shutter speed on an 
image display section when an image is captured. 
[0006] 

[Means for Solving the Problem] According to the digital 
camera described in Claim 1 of the present invention, the 
camera is provided with an image-capturing section for 
converting light obtained from an object to be captured into 
image data, an image display section capable of displaying 
an image according to the image data, a control section. for 
determining a lens aperture and a shutter speed according to 
the amount of light obtained from the object to be captured, 
and means for displaying the shutter speed on the image 
display section. Therefore, the user can, to some extent, 
predict the result of image capturing before capturing an 
image. When the shutter speed is low, the digital camera 
can let the user know that hand-shaking should be prevented. 
[0007] According to the digital camera described in Claim 2 
of the present invention, the camera is provided with image- 
capturing-start instructing means of which a first pressed- 
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down position and a second pressed-down position can be 
detected by the control section, means for displaying the 
shutter speed determined by the control section on the image 
display section when the image-capturing-start instructing 
means is at the first pressed-down position, and means for 
starting image capturing when the image-capturing-start 
instructing means is at the second pressed-down position. 
Therefore, for example, the user can half-press the shutter 
release button to display the shutter speed determined by 
the control section, and fully press the shutter release 
button to capture an image at the determined shutter speed. 
[0008] 

[Detailed Description of the Invention] An embodiment of 
the present invention will be described below in detail by 
referring' to the drawings. Fig. 2 is a block diagram used 
for describing the structure of a digital camera 10 
according to the embodiment of the present invention. The 
digital camera 10 is formed of a control- section 11, a- 
condenser lens 12, a CCD (charge coupled device) 13 serving 
as an image capturing section, an A/D converter 14, a RAM 
(random access memory) 15 for temporarily storing image data, 
a memory card 16 which can record compressed image data, a 
card slot 20 from which the memory card 16 is detachable, a 



- 6 - 




liquid-crystal display apparatus (LCD) 21 for displaying an 
image, a VRAM 18 for storing data used for displaying the 
image on the LCD 21, an interface 19 for outputting the data 
stored in the memory card 16 to an external unit, and others. 

[0009] The control section 11 is provided with a CPU and 
data input-and-output means, and executes a control program 
to control the digital camera 10 in various ways. The 
condenser lens 12 has a diaphragm 121 for adjusting the 
amount of light incident on the condenser lens 12. When a 
plurality of image-capturing elements arranged in a matrix 
manner with a complementary-color filter having C (cyan), M 

(magenta), Y (yellow), and G (green) colored regions is used 
as the CCD 13, color images can be captured. The 
complementary filter may have just three colors, C, M, and Y. 
A CCD with a primary-color filter having R (red), G (green), 
and B (blue) colored regions may be used. An SDRAM 

(synchronous dynamic RAM), which has a cell refresh function, 
serves as the RAM 15. 

[0010] The memory card 16 records images in a flash memory, 
which is a rewritable storage medium capable of holding 
recording contents without electricity, or the like, and is 
mounted in the card slot 20 of the digital camera 10 in a 
detachable manner. When a memory card conforming to the 



- 7 - 




PCMCIA standard, or a memory card which can be mounted in a 
PCMCIA card adapter is used as the memory card 16, for 
example, a personal computer having a PCMCIA-card slot can 
directly read and write contents from and to the memory card 
16. 

[0011] Fig. 3 and Fig. 4 are, respectively, a rear view and 
a plan view showing the digital camera 10 according to the 
present embodiment. The digital camera 10 captures an image 
when the user determines an area to be captured by using the 
LCD 21 or an optical viewfinder 110 and then presses a 
shutter release button 101. The control section 11 can 
distinctively recognize "half pressing", a state in which 
the user presses the shutter release button 101 to an 
intermediate position, that is, to a first pressed-down 
position, in a movable zone, and "full pressing", a state in 
which the user presses the shutter release button 101 to the 
end of the movable zone or the vicinity thereof, that is, to 
a second pressed-down position. The user uses a mode 
switching dial 102 for switching the operation mode of the 
digital camera to select any one of six modes, "viewfinder 
mode", "LCD mode", "OFF", "playback mode", "direct printing 
mode", and "set-up mode". 

[0012] In the "viewfinder mode", the optical viewfinder is 
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mainly used to perform image capturing in order to reduce 
the power consumption of the digital camera 10. In the "LCD 
mode", the LCD is mainly used as a viewfinder to perform 
image capturing. In the "playback mode", images based on 
image data previously captured and recorded in the memory 
card 16 are displayed. In the "direct printing mode", 
images are printed at an external printer connected to the 
digital camera 10 through the interface. In the "set-up 
mode", various settings such as the image-capturing 
conditions of the digital camera 10 are specified. . When the 
mode switching dial 102 is set to "OFF", the gagital camera 
10 is turned off. 

[0013] Input keys 103 to 109 are provided around the LCD 21. 
The control section 11 executes the control program 
corresponding to the selected mode. The control section 11 
detects a user's input from the shutter release button 101 
or the input keys 103 to 109, and performs corresponding 
thereto. 

[0014] At the upper part of the digital camera 10, an 
image-quality selection button 111, a strobe selection 
button 112, and a mode selection button 113 are provided. 
When the image-quality selection button 111 is pressed to 
change the compression rate of the image data and the number 
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of pixels, the image quality used for recording is changed. 
The strobe selection button 112 can be pressed to select one 
strobe flashing mode from automatic flash, flash always on, 
and flash always off. The mode selection button 113 can be 
pressed to switch among a normal image-capturing mode, a 
close-up image-capturing mode, an enlargement image- 
capturing mode, a panoramic image-capturing mode, and others. 
Settings specified by the selection buttons 111, 112, and 
113 are indicated on a segment-type LCD 114. 
[0015] An image-capturing operation performed by the 
digital camera 10 according to the present embodiment will 
be described next. When the mode switching dial 102 is set 
to an "SHI" position, the mode is changed to the viewfinder 
mode. In the viewfinder mode, the LCD 21 is not turned on, 
and so the LCD 21 displays nothing. Usually, the CCD 13 is 
not turned on. When the user half-presses the shutter 
release button 101, the CCD 13 starts operating. According 
to the information on light detected by the CCD 13 from an 
object to be captured, the control section 11 automatically 
sets the exposure, focus, white balance, and others. The 
exposure is determined by the shutter speed and the 
diaphragm 121 of the lens 12. The user uses the optical 
viewfinder 110 to determine an area to be captured. 



- 10 - 



[0016] When the user fully presses the shutter release 
button 101, image capturing starts, and image data is 
generated according to the following procedure. First, any 
charges accumulated in the CCD 13 are all discharged- Then, 
light collected by the condenser lens 12 is incident on the 
CCD 13. The accumulation time during which the light is 
incident on the CCD 13 means the shutter speed of the 
digital camera 10. The CCD 13 converts the light into 
charges corresponding to the amount of light. An electric 
signal output from the CCD 13 is converted to a digital 
signal by the A/D converter 14. The digital data output 
from the A/D converter 14 is directly sent by means of DMA 
(direct memory access) to the RAM 15, without passing 
through the control section 11, with the address of the RAM 
15 being specified, in order to increase the transmission 
speed. 

[0017] Since data sent from the CCD 13 has only single- 
color information for each pixel, color interpolation is 
applied to data recorded in the RAM 15 according to the 
color information of surrounding pixels to generate image 
data having color information for each of, for example, 1280 
by 960 pixels. 

[0018] Then, to increase the number of images recorded in 
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the memory card 16, the data is compressed according to the 
JPEG (Joint Photographic Experts Group) standard, an 
irreversible compression method, to generate small-volume 
compressed data. JPEG is a color-image compression method 
generally used, and the saved-image quality can be adjusted 
by changing the compression rate. JPEG compression can be 
performed by software in the control section 11, or by a 
dedicated circuit for higher-speed compression. The JPEG- 
compressed data is recorded in the memory card 16. 
[0019] When the mode switching dial 102 is set to an "SG2" 
position, the mode is changed to the LCD mode. Fig. 1 shows 
a flowchart used for describing the control which the 
digital camera 10 performs when capturing images in the LCD 
mode. In step S101, the electric signal output from the CCD 
13 is converted to a digital signal and read by the control 
section 11. In step S102, an object to be captured is 
displayed on the LCD 21 according to the digital signal read 
in step S101. 

[0020] In step S103, the control section 11 detects the 
pressed-down position of the shutter release button 103. If 
the shutter release button 101 is pressed halfway down or 
more, the processing proceeds to step S104. If the shutter 
release button 101 is not half-pressed, the processing 
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returns to step S101. Images of the object to be captured 
are displayed on the LCD 21 several times to several tens of 
times per second to show moving images of the object to be 
captured. 

[0021] In step S104, according to information obtained from 
the CCD 13, the control section 11 determines an appropriate 
focus, and the shutter speed and lens aperture used to 
determine the exposure. The shutter speed is selected, for 
example, from 1/2 second, 1/30 second, 1/125 second, and 
1/750 second, the lens aperture is selected, for example, 
from F 2.4 and F 8, and they are set. In step S105, as 
shown in Fig. 3, the shutter speed set in step S104 is 
superposed on the image of the object to be captured and 
displayed on the LCD 21. 

[0022] In step S106, the control section 11 detects the 
pressed-down position of the shutter release button 103. If 
the shutter release button 101 is fully pressed, the 
processing proceeds to step S108. If the shutter release 
button 101 is not fully pressed, it is determined in step 
S107 whether the shutter release button 101 is half-pressed. 
If the shutter release button 101 is half-pressed, the 
processing returns to step S106. If the shutter release 
button 101 is not pressed, the processing returns to step 
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S101. 

[0023] In step S108, image capturing starts with the lens 
aperture and shutter speed set in step S104. With the same 
procedure as in the viewfinder mode, image data is generated, 
and JPEG-compressed data is recorded in the memory card 16. 
It may take several seconds to several tens of seconds from 
when image-data recording into the memory card 16 starts to 
when it is completed. During that period, the image 
corresponding to the image data continues to be displayed on 
the LCD 21. 

[0024] According to the digital camera of the present 
embodiment, since the shutter speed to be used in image 
capturing is displayed on the LCD 21 in the LCD mode when 
the shutter release button 101 is pressed halfway down, 
images are not captured at a shutter speed which the user 
does not expect. In addition, when the shutter speed is low, 
the digital camera can let the user know that hand-shaking 
should be prevented. 
[Brief Description of the Drawings] 

[Fig. 1] Fig. 1 is a view showing a flowchart of an image- 
capturing procedure performed by a digital camera according 
to an embodiment of the present invention. 
[Fig. 2] Fig. 2 is a block diagram of the digital camera 
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according to the embodiment of the present invention. 
[Fig. 3] Fig. 3 is a plan view of the digital camera 
according to the embodiment of the present invention. 
[Fig. 4] Fig. 4 is a rear view of the digital camera 
according to the embodiment of the present invention. 
[Description of symbols] 
10: Digital camera 
11: Control section 
12: Condenser lens 
121: Diaphragm 

13: CCD (image-capturing section) 
14: A/D converter 
15: RAM 

16: Memory card 

17: Built-in flash memory 

18: VRAM 

19: Interface 

20: Card slot 

21: Liquid-crystal display apparatus (LCD, image display 
section) 

101: Shutter release button (image-capturing-start 
instructing means) 



- 15 - 



